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The reaction of 2-chloro-4-(methylsulfonyl)benzoyl chloride (5) with 1-methyl-1H-2,1-benzothiazin-4-
(3H)-one 2,2-dioxide (4) gave the O-benzoyl compound, 1-methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl
2-chloro-4-(methylsulfonyl)benzoate (6), which rearranged to give the C-benzoyl isomer, [2-chloro-4-
(methylsulfonyl)phenyl] (4-hydroxy-1-methyl-2,2-dioxido-1H-2,1-benzothiazin-3-yl)methanone (7). The
O-cinnamoyl compound 13 that resulted from the addition of 2,4-dichlorocinnamoyl chloride (11) to com-
pound 4 rearranged to give the C-cinnamoyl compound, 3-(2,4-dichlorophenyl)-1-(4-hydroxy-1-methyl-2,2-
dioxido-1H-2,1-benzothiazin-3yl)-2-propen-1-one (15). On the other hand, 1-methyl-2,2-dioxido-1H-2,1-
benzothiazin-4-yl 3-phenyl-2-propenoate (19) (from cinnamoyl chloride (17) and compound 4) rearranged
to give 2,3-dihydro-6-methyl-2-phenyl-4H,6 H-pyrano[3,2-c][2,1]benzothiazin-4-one 5,5-dioxide (21), an
example of a hitherto unknown ring system. Additional examples of this novel heterocycle were prepared
from 1-methyl-7-(trifluoromethyl)-1H-pyrido[2,3-c][1,2]thiazin-4(3H)-one 2,2-dioxide (23) and 1-methyl-
1H-thieno[3,2-c][1,2]thiazin-4(3H)-one 2,2-dioxide (8).

J. Heterocyclic Chem., 35, 983 (1998).

Recently, several 2-benzoyl 1,3-cyclohexanediones 3
have been patented as herbicides [1]. The compounds were
prepared from 1,3-cyclohexanedione (1) and the benzoyl
chlorides. The initial step in the synthesis is the formation
of the O-benzoyl compounds 2 which readily rearrange to
the C-benzoyl isomers 3 in the presence of cyanide ion or
acetone cyanohydrin and a base [2] (Scheme 1).
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During the course of our work on the reactions of the
methylene group of 1-methyl-1H-2,1-benzothiazin-4(3H)-
one 2,2-dioxide (4), we investigated the reaction of acid
chlorides with compound 4.

As in the case of 1,3-cyclohexanedione (1), we observed
that the addition of 2-chloro-4-(methylsulfonyl)benzoyl
chloride (5) to 1-methyl-1H-2,1-benzothiazin-4(3H)-one
2,2-dioxide (4) and triethylamine in tetrahydrofuran led to
the formation of the O-benzoyl compound, I-methyl-2,2-
dioxido-1H-2,1-benzothiazin-4-yl 2-chloro-4-(methylsul-
fonyl)benzoate (6) which rearranged in the presence of ace-
tone cyanohydrin and triethylamine in acetonitrile to give
the C-benzoyl isomer, [2-chloro-4-(methylsulfonyl)phenyl]
(4-hydroxy-1-methyl-2,2-dioxido-1H-2,1-benzothiazin-3-
yD)methanone (7) (Scheme 2). Similarly, 1-methyl
1H-thieno[3,2-c][1,2]thiazin-4(3H)-one 2,2-dioxide (8)

reacted with compound 5 to give the O-benzoyl compound
1-methyl-2,2-dioxido-1H-thieno[3,2-c][1,2]-thiazin-4-yl
2-chloro-4-(methylsulfonyl)benzoate (9). The latter com-
pound rearranged to give [2-chloro-4-(methylsulfonyl)-
phenyl] (4-hydroxy-2,2-dioxido-1-methyl-1H-thieno-
[3,2-c][1,2]-thiazin-3-yl) methanone (10).

The reaction of 2,4-dichlorocinnamoyl chloride (11) and
2,6-dichlorocinnamoy! chloride (12) with compound 4 in the
presence of triethylamine in tetrahydrofuran gave the O-cin-
namoyl compounds, 1-methyl-2,2-dioxido-1H-2,1-benzo-
thiazin-4-yl 3-(2,4-dichlorophenyl)-2-propenoate (13) and 1-
methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 3-(2,6-
dichlorophenyl)-2-propenoate (14). Compounds 13 and 14
readily rearranged to give the C-cinnamoyl compounds,
3-(2,4-dichlorophenyl)-1-(4-hydroxy-1-methyl-2,2-dioxido-
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1H-2,1-benzothiazin-3-yl)-2-propen-1-one (15) and 3-(2,¢-
dichlorophenyl)-1-(4-hydroxy-1-methyl-2,2-dioxido-
1H-2,1-benzothiazin-3-yl)-2-propen-1-one (16) (Scheme 3).
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In addition, we reacted cinnamoyl chloride (17) and
a-methylcinnamoyl chloride (18) with compound 4 and
isolated the expected enol esters, 1-methyl-2,2-dioxido-
1H-2,1-benzothiazin-4-yl 3-phenyl-2-propenoate (19) and
1-methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 2-methyl-
3-phenyl-2-propenoate (20). Surprisingly, rearrangement
of the esters 19 and 20 in the presence of acetone cyanohy-
drin, triethylamine and 4-pyrrolidinopyridine in acetoni-
trile gave 2,3-dihydro-6-methyl-2-phenyl-4H,6 H-pyrano-
[3,2-c][2,1]benzothiazin-4-one 5,5-dioxide (21) and
2,3-dihydro-3,6-dimethyl-2-phenyl-4H,6 H-pyrano[3,2-c]-
[2,1]benzothiazin-4-one 5,5-dioxide (22), examples of a
novel heterocyclic system (Scheme 4).
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In order to prepare additional examples of the tricyclic
heterocycle, we reacted 1-methyl-7-(trifluoromethyl)-1H-
pyrido[2,3-c][1,2]thiazin-4(3H)-one 2,2-dioxide (23) [3]
and 1-methyl-1H- thieno[3,2-c][1,2]thiazin-4(3H)-one
2,2-dioxide (8) [4] with cinnamoyl chloride to give
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I-methyl-2,2-dioxido-7-(trifluoromethyl)-1H-pyrido-
[2,3-c][},2]thiazin-4-yl 3-phenyl-2-propenoate (24) and
1-methyl-2,2-dioxido-1H-thieno[3,2-c](1,2]thiazin-4-y]
3-phenyl-2-propenoate (25). Rearrangement of com-
pounds 24 and 25 gave 2,3-dihydro-6-methyl-2-phenyl-8-
(trifluoromethyl)pyrano[2,3-e]pyrido[2,3-c][1,2]thiazin-
4(6H)-one 5,5-dioxide (26) and 2,3-dihydro-6-methyl-2-
phenylpyrano[2,3-e]thieno[3,2-c][1,2]thiazin-4(6H)-one
5,5-dioxide (27).

In addition, we synthesized 1-methyl-2,2-dioxido-1H-
2,1-benzothiazin-4-yl 3-(2-thienyl)-2-propenoate (28) [from
compound 4 and 3-(2-thienyl)acryloyl chloride (29)] and
rearranged it to 2,3-dihydro-6-methyl-2-(2-thienyl)-4H,6H-
pyrano[3,2-¢][2,1]benzothiazin-4-one 5,5-dioxide (30).

The 1-methyl-1H-thieno{3,2-c]-1,2-thiazin-4(3H)-one
2,2-dioxide (8) used in this work was synthesized by the
addition of two equivalents of methanesulfonyl chloride to
methyl 3-amino-2-thiophenecarboxylate (31) to give methyl
3-[bis(methylsulfonyl)amino]-2-thiophenecarboxylate (32).
Removal of one of the methanesulfonyl groups produced
methyl 3-[(methylsulfonyl)amino]-2-thiophenecarboxylate
(33).The alkylation of sulfonamide 33 with methyl iodide
gave methyl 3-[methyl(methylsulfonyl)amino]-2-thio-
phenecarboxylate (34). Treatment of the latter compound
with sodium hydride led to the formation of 1-methyl-
1H-thieno[3,2-¢][1,2]thiazin-4(3H)-one 2,2-dioxide (8).
The method of preparation is outlined in Scheme 5.

EXPERIMENTAL

Melting points were determined with a Thomas Hoover capil-
lary melting point apparatus and are reported uncorrected. The 1H
nmr spectra were recorded using a Varian Unity Plus 300 or Varian
VXRS 400. Chemical shift values are reported in parts per million
on the & scale. The nmr spin multiplicities are indicated by the
symbols: s (singlet), d (doublet), t (triplet), q (quartet) and m (mul-
tiplet). Elemental analyses were performed by Quantitative
Technologies Inc., Whitehouse, New Jersey, U.S.A. The 1-methyl-
1H-2,1-benzothiazin-4(3H)-one 2,2-dioxide (4) used in this project
was prepared by the literature method [5] and the 2-chloro-4-
(methanesulfonyl)benzoic acid (5) is a known compound [6]. We
used a dispersion of sodium hydride in mineral oil (60%).
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benzothiazin-4-one 5,5-Dioxide
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Methyl 3-[Bis(methylsulfonyl)amino]-2-thiophenecarboxylate (32).

Under a nitrogen atmosphere, methanesulfonyl chloride
(37.0 g, 0.32 mole) was added dropwise over twenty minutes to
a cold (-5°) and stirred solution of methyl 3-amino-2-thio-
phenecarboxylate (31) (25.0 g, 0.16 mole) and triethylamine
(33.0 g, 0.32 mole) in 300 ml of tetrahydrofuran. The tempera-
ture was kept below 10° during the addition. When the addition
was complete, the reaction mixture was stirred at ambient tem-
perature overnight, and then diluted with water/ice (approxi-
mately 800 ml). The precipitated solid was removed by filtra-
tion, washed with water, dried and crystallized from acetoni-
trile, yield 41.0 g (82%), mp 165-167°; H nmr (deuterio-
chloroform): 3.45 (s, 6H), 3.91 (s, 3H), 7. 10 (d, J = 5.3 Hz,
1H), 7.55 (d, ] = 5.3 Hz, 1H).

Anal. Calcd. for CgH|{NO¢S3: C, 30.66; H, 3.54; N, 4.47.
Found: C, 30.96; H, 3.48; N, 4.29.

Methyl 3-[(Methylsulfonyl)amino]-2-thiophenecarboxylate (33).

Under a nitrogen atmosphere, methyl 3-[bis(methylsul-
fonyl)amino]-2-thiophenecarboxylate (32) (40 g, 0.128 mole)
was added at ambient temperature to a stirred solution of
sodium methoxide (14.8 g, 0.27 mole) in 300 ml of methanol.
The resulting suspension was stirred at room temperature for
24 hours, most of the methanol was removed under vacuum
and 4 N hydrochloric acid was added until the reaction mixture
was acidic. The solid product was removed by filtration,
washed with water and crystallized from tetrahydrofuran, yield
26.0 g (86%), mp 136-137°;, 'H nmr (deuteriochloroform):
3.07 (s, 3H), 3.90 (s, 3H), 7.39 (d, ] = 5.4 Hz, IH), 7.51 (d,J =
5.4 Hz, 1H), 9.40 (s, 1H).

Anal. Calcd. for C;JHgNO,S,: C, 35.73; H, 3.86; N, 5.95.
Found: C, 35.73; H, 3.86; N, 5.85.

Methyl 3-[Methyl(methylsulfonyl)amino]-2-thiophenecarboxylate
(34).

Under a nitrogen atmosphere, methyl iodide (17.1 g, 0.12
mole) was added to a stirred solution of methyl 3-[(methylsul-
fonyl)amino]-2-thiophenecarboxylate (34) (25.9 g, 0.11 mole) in
100 ml of dimethylformamide in the presence of potassium car-
bonate (31.0 g, 0.22 mole). The reaction mixture was stirred at

room temperature overnight, and then water (approximately 300
ml) was added. The precipitated solid was removed by filtration,
washed with water, dried and crystallized from acetonitrile, yield
25.2 g (92%), mp 146-147°; 'H nmr (deuteriochloroform): 2.98
(s, 3H), 3.33 (s, 3H), 3.89 (s, 3H), 7.16 (d, ] = 5.25 Hz, 1H), 7.46
(d, J=5.25 Hz, 1H).

Anal. Caled. for C;H{NO,4S,: C, 38.54; H, 4.45; N, 5.62.
Found: C,38.76; H, 4.32; N, 5.52.

1-Methyl-1H-thieno[3,2-c][1,2]thiazin-4(3H)-one 2,2-Dioxide (8).

Under a nitrogen atmosphere, sodium hydride (3.0 g, 0.075
mole) was added in three portions to a cold (0°) stirred suspension
of methy! 3-[methyl(methylsulfonyl)amino]-2-thiophenecarboxyl-
ate (34) (9.1 g, 0.037 mole) in 50 ml of dimethylformamide. The
reaction mixture was stirred at ambient temperature for 3 hours. A
few milliliters of methanol were added to quench the excess
sodium hydride used and then the reaction mixture was acidified
with IN hydrochloric acid. The solid product was removed by fil-
tration, washed with water, dried and crystallized from ethyl
acetate, yield 5.1 g (65%), mp 144-145°; 1H nmr (deuterio-
chloroform): 3.44 (s, 3H), 4.25 (s, 2H), 6.91 (d, J = 5.3 Hz, 1H),
7.83 (d,J=5.3 Hz, 1H).

Anal. Calcd. for C;H7NO3S,: C, 38.70; H, 3.25; N, 6.45.
Found: C, 38.58; H, 3.35; N, 6.21.

General Procedure for the Preparation of the O-Benzoates and
O-Cinnamates, (Enol Esters). Compounds 6, 9, 13, 14, 19, 20, 24,
25 and 28.

Under a nitrogen atmosphere, the acid chloride (0.007 mole)
was added to a cold (ca. 5°) solution of 4, 8 or 23 (0.007 mole)
and triethylamine (1.2 ml) in tetrahydrofuran (25-50 ml). The
reaction mixture was stirred at ambient temperature overnight,
and then diluted with ice/water (approximately 150 ml). The
solid product was removed by filtration, washed with water and
crystallized from a suitable solvent. In several instances (com-
pounds 14, 19, 24 and 25), the products were isolated from the
aqueous media by extraction with ethyl acetate. The ethyl acetate
extracts were combined, washed with water and dried over mag-
nesium sulfate. Removal of the magnesium sulfate by filtration
and concentration of the filtrates gave the crude products. The
crude products crystallized when triturated with the crystalliza-
tion solvent. Data for the compounds synthesized are given
below:

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 2-Chloro-4-
(methylsulfonyl)benzoate (6).

This compound was prepared from 1-methyl-1H-2,1-benzo-
thiazin-4(3H)-one 2,2-dioxide (4) and 2-chloro-4-(methyl-
sulfonyl)benzoyl chloride (5), and crystallized from acetonitrile,
yield 85%, mp 153-154°; 1H nmr (deuteriochloroform): 3.14 (s,
3H), 3.56 (s, 3H), 7.18 (s, 1H), 7.21-7.29 (m, 2H), 7.60 (dt, J =
1.5,7.9 Hz, 1H), 7.70 (dd, J = 1.5, 7.9 Hz, 1H), 8.01 (dd, J = L.8,
8.3 Hz, 1H), 8.15(d, J = 1.5, 1H), 8.21 (d, J = 8.3, 1H).

Anal. Caled. for C{7H4CINOgS,: C, 47.72; H, 3.30; N, 3.27.
Found: C, 47.87; H, 3.42; N, 3.03.

1-Methyl-2,2-dioxido-1H-thieno{3,2-c][1,2]thiazin-4-yl
2-Chloro-4(methylsulfonyl)benzoate (9).

This compound was prepared from 1-methyl-1H-thieno[3,2-c]-
[1,2]}thiazin-4(3H)-one 2,2-dioxide (8) and 2-chloro-4-(methyl-
sulfonyl)benzoyl chloride (5), and crystallized from acetonitrile,
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yield 73%, mp 188-189°; 'H nmr (deuteriochloroform): 3.14 (s,
3H), 3.58 (s, 3H), 6.99 (d, ] = 5.3, 1H), 7.03 (s, 1H), 7.60 (d, J =
5.3,1H),7.99(dd,J=1.7,8.0Hz, 1H), 8.14 (d,J= 1.7, LH), 8.17
(d, J=8.0, 1H).

Anal. Calcd. for C15H12C1N06S3: C, 4152, H, 279, N, 323
Found: C, 41.31; H, 2.82; N, 2.97.

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 3-(2,4-
Dichlorophenyl)-2-propenoate (13).

This compound was prepared from 1-methyl-1H-2,1-benzoth-
iazine-4(3H)-one 2,2-dioxide (4) and 2,4-dichlorocinnamoyl
chloride (11), and crystallized from ethyl acetate, yield 67%, mp
193-194°; TH nmr (dimethyl-dg sulfoxide): 3.46 (s, 3H), 7.14 (d,
J =159 Hz, 1H), 7.31 (dt, J = 1.0, 7.6 Hz, 1H), 7.48 (d, ] = 8.5,
1H), 7.59 (dd, J = 2.3, 8.3 Hz, 1H), 7.64 (s, 1H), 7.67-7.73 (m,
2H), 7.82 (d, J =2.0 Hz, 1H), 8. 10 (d, J = 15.9, 1H), 8.15(d, J =
8.5 Hz, 1H).

Anal. Calcd. for CgH;3CI,NO,S: C, 52.69; H, 3.19; N, 3.41.
Found: C, 52.51; H, 3.18; N, 3.26.

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 3-(2,6-
Dichlorophenyl)-2-propenoate (14).

This compound was prepared from 1-methyl-1H-2,1-benzoth-
iazine-4(3H)-one 2,2-dioxide (4) and 2,6-dichlorocinnamoyl
chloride (12), and crystallized from 1-chlorobutane, yield 70%,
mp 141-142°; 1H nmr (deuteriochloroform): 3.54 (s, 3H), 6.87
(d, J=16.3 Hz, 1H), 7.15 (s, 1H), 7.23-7.29 (m, 3H), 7.42 (d, ] =
8.0 Hz, 2H), 7.58 (dt,J = 1.5, 7.8 Hz, 1H), 7.74 (dd, J = 1.5, 8.3
Hz, 1H), 8.09 (d, ] = 16.3 Hz, 1H).

Anal. Calcd. for CigH3C1,NO4S: C, 52.69; H, 3.19; N, 3.41.
Found: C, 52.63; H, 3.18; N, 3.33.

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 3-Phenyl-2-
propenoate (19).

This compound was prepared from 1-methyl-1H-2,1-benzoth-
iazine-4(3H)-one 2,2-dioxide (4) and cinnamoyl chloride (17),
and crystallized from i-chlorobutane, yield 64%, mp 119-120°;
IH nmr (deuteriochloroform): 3.53 (s, 3H), 6.64 (d, J = 15.9 Hz,
1H), 7.08 (s, 1H), 7.10-7.64 (m, 811), 7.72 (dd, ] = 1.5, 8.3 Hz,
1H), 7.93 (d, ] = 15.9 Hz, 1H).

Anal. Calcd. for C1gH ;sNO,S: C, 63.33; H, 4.43; N, 4.10.
Found: C, 63.02; H, 4.60; N, 3.81.

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 2-Methyl-3-
phenyl-2-propenoate (20).

This compound was prepared from 1-methyl-1H-2,1-benzo-
thiazine-4(3H)-one 2,2-dioxide (4) and ®-methylcinnamoy! chlo-
ride (18), and crystallized from acetonitrile, yield 44%, mp
145-146°; 'H nmr (deuteriochloroform): 2.27 (d, J = 1.5 Hz, 3H),

3.54 (s, 3H), 7.04 (s, L1H), 7.2-7.6 (m, 8H), 7.70 (dd, I = 1.5, 8.3

Hz, 1H), 7.97 (m, 1H).
Anal. Calcd. for C1gH7NO,S: C, 64.21; H, 4.82; N, 3.94.
Found: C, 64.50; H, 4.66; N, 4.04.

1-Methyl-2,2-dioxido-7-(trifluoromethyl)- 1 H-pyrido[2,3-c]-
[1,2]thiazin-4-yl 3-Phenyl-2-propenoate (24).

This compound was prepared from 1-methyl-7-(trifluoro-
methyl)-1H-pyrido[2,3-c][1,2]thiazin-4(3H)-one 2,2-dioxide
(23) and cinnamoyl chloride (17), and crystallized from acetoni-
trile, yield 70%, mp 218-219°; 'H nmr (deuteriochloroform):
3.69 (s, 3H), 6.64 (d, J = 16.0 Hz, 1H), 7.29 (s, 1H), 7.44-7.52 (m,
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4H), 7.62 (d, J = 7.8 Hz, 1H), 7.63 (d, ] = 7.3, 1H), 796 (d, ] =
16.0 Hz, 1H), 8.18 (d, J = 7.8 Hz, 1H).

Anal. Calced. for C gH;3F3N704S: C, 52.68; H, 3.19; N, 6.83.
Found: C, 52.63; H, 3.25; N, 6.69.

1-Methyl-2,2-dioxido- 1 H-thieno[3,2-c][1,2]thiazin-4-yl 3-Phenyl-
2-propenoate (25).

This compound was prepared from 1-methyl-1H-thieno-
[3,2-c]{1,2]thiazin-4(3H)-one 2,2-dioxide (8) and cinnamoyl
chloride (17), and crystallized from acetonitrile, yield 28%, mp
158-159°; 1H nmr (deuteriochloroform): 3.55 (s, 3H), 6.57 (d,J =
16.0 Hz, 1H), 6.96 (s, 1H), 6.96 (d, J = 5.3, 1H), 7.44-7.48 (m,
3H), 7.56 (d, ] = 5.3 Hz, 1H), 7.60-7.63 (m, 2H), 7.90 (d, ] = 16.0
Hz, 1H).

Anal. Caled. for C ¢H 3NO,S,: C, 55.32; H, 3.77; N, 4.03.
Found: C, 55.33; H, 3.75; N, 3.98.

1-Methyl-2,2-dioxido-1H-2,1-benzothiazin-4-yl 3-(2-Thienyl)-
2-propenoate (28).

This compound was prepared from 1-methyl-1H-2,1-benzoth-
iazine-4(3H)-one 2,2-dioxide (4) and 3-(2-thienyl)acryloyl chlo-
ride (29), and crystallized from acetonitrile, yield 53%, mp 164-
165°;, 1H nmr (deuteriochloroform): 3.53 (s, 3H), 6.42 (d, J =
15.6 Hz, 1H), 7.07 (s, 1H), 7.11-7.64 (m, 6H), 7.72 (dd, ] = L.5,
8.3 Hz, 1H), 8.02 (d, J= 15.6 Hz, 1H).

Anal. Caled. for C1gH3NO,S,: C, 55.32; H, 3.77; N, 4.03.
Found: C, 54.96; H, 3.50; N, 3.92.

General Procedure for the Rearrangement. The Preparation of the
C-Benzoyl compounds 7, 10, the C-Cinnamoy! Compounds 15,
16 and the Pyrano Compounds 21, 22, 26, 27, 30.

Under a nitrogen atmosphere, acetone cyanohydrin (2-3 drops)
and 4-pyrrolidinopyridine (2 drops of a 5% solution in tetrahydro-
furan) were added at room temperature to a stirred suspension of the
enol ester (0.8-1.6 g) and triethylamine (2.5 equivalents) in acetoni-
trile (10-20 ml). Within less than one hour, clear solutions were
obtained. The reaction mixtures were stirred for an additional 3-5
hours, and then diluted with 1N hydrochloric acid (approximately
100 ml). Solid products were removed by filtration. In several
instances the products were isolated by extraction with ethyl acetate
and purified by column chromatography on silica gel eluting with
ethyl acetate/hexane (2:1). The products from the chromatography
were crystallized from a suitable solvent. Compounds 10, 16, 21,
22, 26, 27 and 30 were isolated by extraction. Data for the com-
pounds synthesized are listed below.

[2-Chloro-4-(methylsulfonyl)phenyl]-(4-hydroxy-1-methyl-2,2-
dioxido-1H-2,1-benzothiazin-3-yl)methanone (7).

This compound was prepared from compound 6, and crystal-
lized from tetrahydrofuran, yield 68%, mp 230-231°; !H nmr
(acetone-dg): 3.30 (s, 3H), 3.43 (s, 3H), 7.48 (dt, J = 1.0, 7.5 Hz,
1H), 7.53 (d, J = 8.3 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.90 (m,
1H), 8.07 (dd, J = 1.8, 8.0 Hz, 1H), 8.10 (d, J = 1.5, 1H), 8.25 (dd,
J=15, 8.0 Hz, 1H), 16.2 (br s, 1H).

Anal. Calcd. for Cy7H 4CINOgS,: C, 47.72; H, 3.30; N, 3.27.
Found: C, 48.01; H, 3.34; N, 3.54.

[2-Chloro-4-(methylsulfonyl)phenyl]-(4-hydroxy-2,2-dioxido-1-
methyl-1H-thieno[3,2-c]thiazin-3-yl)methanone (10).

This compound was prepared from compound 9, yield 30%,
mp 228-229° 1H nmr (acetone-dg): 3.29 (s, 3H), 3.50 (s, 3H),
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7.33(,J =54, 1H), 7.83 (d, ] = 7.9 Hz, 1H), 8.05 (dd, T = 1.7,
7.9 Hz, 1H), 8.08 (d, J = 1.7, 1H), 8.40 (d, ] = 5.4 Hz, 1H).

Anal. Calcd. for C|sH,CINOgS;: C, 41.52; H, 2.79; N, 3.23.
Found: C, 41.49; H, 2.77; N, 3.05.

3-(2,4-Dichlorophenyl)-1-(4-hydroxy-1-methyl-2,2-dioxido- 1 H-
2,1-benzothiazin-3-yl)-2-propen- -one (15).

This compound was prepared from compound 13, and crystal-
lized from acetonitrile, yield 17%, mp 219-220°; 'H nmr
(dimethyl-dg sulfoxide): 3.41 (s, 3H), 7.40 (t, J = 8.0 Hz, 1H),
7.49 (d,J =8.3, IH), 7.58 (dd, J = 1.5, 8.3 Hz, 1H), 7.79-7.89 (m,
4H), 8.09 (d, ] = 15.6 Hz, 1H), 8.10 (dd, J = 1.5, 8.0 Hz, 1H).

Anal. Calcd. for C18H13C12N04S: C, 5269, H, 319, N, 3.41.
Found: C, 52.46; H, 3.05; N, 3.31.

3-(2,6-Dichlorophenyl)-1-(4-hydroxy-1-methyl-2,2-dioxido-
1H-2,1-benzothiazin-3-yl)-2-propen-1-one (16).

This compound was prepared from compound 14, and crystal-
lized from ethyl acetate, yield 40%, mp 181-182°; 'H nmr
(dimethyl-dg sulfoxide): 3.41 (s, 3 H), 7.41 (t, J] = 8.0 Hz, 1H),
7.46-7.51 (m, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.83 (dt, J = 1.5, 7.8
Hz, 1H),7.97 (d,J = 159 Hz, 1H), 8.03 (d, J = 15.9 Hz, 1H), 8.12
(dd, J =1.5,7.8 Hz, 1H).

Anal. Calcd. for C;gH|5CI;NO,4S: C, 52.69; H, 3.19; N, 3.41.
Found: C, 52.59; H, 3.3 5; N, 3.39.

2,3-Dihydro-6-methyl-2-phenyl-4H,6 H-pyrano{3,2-c]-
[2,1]benzothiazin-4-one 5,5-Dioxide (21).

This compound was prepared from compound 19, and crystal-
lized from ethyl acetate, yield 31%, mp 154-155°;, 'H nmr
(deuteriochloroform): 3.09 (dd, J = 1.9, 16.0 Hz, 1H), 3.25(dd, J =
7.5, 16.0 Hz, 1H), 3.48 (s, 3H), 4.59 (dd, ] = 1.9, 17.5 Hz, 1H),
7.22-7.36 (m, 7TH), 7.6 (m, 1H), 7.98 (dd, J = 1.5, 8.1 Hz, 1H).

Anal. Calcd. for C1gH sNO4S: C, 63.33; H, 4.43; N, 4.10.
Found: C, 63.18; H, 4.61; N, 3.97.

2,3-Dihydro-3,6-dimethyl-2-phenyl-4H,6 H-pyrano[3,2-c][2,1]-
benzothiazin-4-one 5,5-Dioxide (22).

This compound was prepared from compound 20, and crystal-
lized from l-chlorobutane, yield 27%, mp 144-145°; 'H nmr
(deuteriochloroform): 1.50 (d, J = 7.3 Hz, 3H), 3.19 (dq, J = 2.1,
7.3 Hz, 1H), 3.48 (s, 3H), 4.20 (d, ] = 2.1 Hz, 1H), 7.22-7.36 (m,
7H), 7.60 (m, 1H), 7.98 (dd, J =1.5, 8.0 Hz, 1H).

Anal. Calcd. for C;gH7sNO,S: C, 64.21; H, 4.82; N, 3.94.
Found: C, 64.10; H, 4.97; N, 3.88.

2,3-Dihydro-6-methyl-2-phenyl-8-(trifluoromethyl)pyrano-
[2,3-e]pyridof2,3-c][1,2]thiazin-4(6 H)-one 5,5-Dioxide (26).

This compound was prepared from compound 24, and crystal-
lized from l-chlorobutane, yield 56%, mp 202-203°; !H nmr
(deuteriochloroform): 3.15 (dd, J= 1.9, 16.0 Hz, 1H), 3.28 (dd, ] =
7.5, 16.0 Hz, 1H), 3.65 (s, 3H), 4.65 (dd, ] = 1.9, 7.5 Hz, 1H),
7.25-7.41 (m, SH), 7.58 (d, ] = 8.1Hz, 1H), 8.41 (d, J = 8.1Hz, 1H).

Anal. Calcd. for CgH/|3F3N,0,4S: C, 52.68; H, 3.19; N, 6.83.
Found: C, 52.51; H, 3.3 3; N, 6.61.

2,3-Dihydro-6-methyl-2-phenylpyrano{2,3-e]thieno[3,2-c]-
[1,2]thiazin-4(6H)-one 5,5-Dioxide (27).

This compound was prepared from compound 25, and crystal-
lized from ethyl acetate, yield 28%, mp 188-189°; 'H nmr
(deuteriochloroform): 3.08 (dd, J = 1.8, 16.0 Hz, 1H), 3.26 (dd,J =
7.5, 16.0 Hz, 1H), 3.50 (s, 3H), 4.53 (dd, J = 1.8, 7.5 Hz, lH), 6.97
(d, J=5.5 Hz, IH), 7.27-7.37 (m, 5H), 7.60 (d, ] = 5.5 Hz, IH).

Anal. Calcd. for C16H13N04521 C, 5532, H, 377, N, 4.03.
Found: C, 55.16; H, 3.87; N, 3.74.

2,3-Dihydro-6-methyl-2-(2-thienyl)-4H,6 H-pyrano{3,2-c][2,1]-
benzothiazin-4-one 5,5-Dioxide (30).

This compound was prepared from compound 28, yield 40%,
mp 164-165°; 'H nmr (deuteriochloroform): 3.24 (d, J = 4.8 Hz,
2H), 3.51 (s, 3H), 4.84 (t, ] = 4.8 Hz, 1H), 6.94 (dd, J = 3.5, 5.1
Hz, 1H), 7.20 (td, J = 1.0, 3.5 Hz, 1H), 7.23-7.32 (m, 3H), 7.60
(m, 1H), 7.95 (dd, J = 1.5, 8.0 Hz, 1H).

Anal. Caled. for C|gH|3NO4S,: C, 55.32; H, 3.77; N, 4.03.
Found: C, 55.30; H, 3.78; N, 3.88.
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